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ABSTRACT : PROBLEM TO BE SOLVED: To provide a polishing method, a polishing device, and a 

manufacturing method for a semiconductor device, where occurrence of dishing or erosion 
is suppressed in a planarizing process for polishing a metal film to constitute wiring of a 
semiconductor device having a multilayer interconnection structure. 

SOLUTION: A process (PR4) for forming a passive state film on the surface of a metal film 
which prevents electrolytic reaction of the metal, process (PR5) where a protruding 
passive state film present on the surface of metal film which is generated by filling a wiring 
channel is selectively removed by mechanical polishing so that the protruding metal film is 
exposed on the surface, a process (PR6) where the exposed protruding part of the metal 
film is removed by electrolytic polishing, so that the rough surface of the metal film 
generated by filling of filling of the wiring channel is planarized, and a process (PR7) 
where a metal film present on the insulating film of the metal film whose surface is 
planarized is removed by electrolytic composite polishing, where electrolytic polishing and 
mechanical polishing are composed to form wiring are provided. 
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Y-yA 7*t- . Cc7).y.-f x |, k y i 7t- 

? ?>ia* l te ko - ? (i . mmw. 1 2 nsm 5 i 

Ml 2 aCtfttSfrCt*.. Z.m*~? 1 3ti«f 

'llvg|I(C> li > r«g 1 4 cot.'.* h > n H 1 4 him?. 

4. 

[ 0 022] mmm 12a. tz> ?m. xtkt 0 > 

fiMZXto*). Z?)XT<T\}>7X'i.mi 2aSr@ 

^itt(cf?;^i,-cv>^, (R^jigi 2o±my 2at«t» 

'C«gP(C> U > 1 4^)t X h > o ••/ |< 1 4 b//*f .A 

[ 0 0 2 3 ] 7 7 > >mu it . t 

T^'J. fttt&Sl 2f.).4iltl2a(CjllS5il. 



Tl ^... 7 5^^«tt4^i:«iB4 e MtiftflrftS 1 2 
(CR^$J1^±#1 2aKJilS$ifC*i'). I#12a 

zmmzx y=>> >'m*4 1 aic^& , 7 7 > >m 
m4t)±.m4 en. *.ttt-? 1 shxwmmi 
2<nmtzmf t>htcmim<r>m'mM 2 8t:ia^$it 

fjji^7'7> 2 7>«ttt--C*iO . ji^7'7> 2 7 b 7 
7 > >m 4 b I i'lSlfi^t-SiS $ ire v 
[ 0 0 2 4 ] > ') > fSSS. 1 4 tt . - ^ 1 3 C7) ?" 
-.X±(CBHg$i-it i=i 0 . tfX I- > 1 4 a * rtigj I X t> 

•) . tx h > 1 4 .iii . ^ b . > 'j > ryia 1 4 1*1 
cf**a$iis£«tffc,fc -»-c*eiiA 1 axis A2W*? 

ii*^.»|6j$CSB»$i-i4, Cc7)t'Xl-> 14a(C(j. f 
x h > n ••/ K 1 1 1) A»*aEjS3ilT ii ') . tx h > n -, (>• 
1 4 b(i. ? 1 3?i4:y6if#:KSl 2^)1"i:^ 

)« -> t . 7 7 > i-'iW 4 ^)R303P 4 a 1p h% $ \&X s, » 
S v t"X h > o ■•/ H 1 4 bttftmzii. W'HaiW2 1 # 
aiSSircfcy . c»ffl«IHWtt2 nif xh>n-/ K l 

4 bc*tt tm^)i^'^^M«i^jiig«8t»{c 
£->xim$nxv>£,., ffrEi!i!t2Ui. iMtzmm 
izEmztitzmm2 2ma2 2 ^mmiz^m^j 

t& b Z -> X ti ») . t'X h > o ••/ K 1 4 b 0)X-6P A 2 ^Tl6] 
^imUZ i -> TK!S»1R 2 2 £ WE-f & , 
[0025] >■ >) yV^m 1 4^)t x |- ya K 1 4 b 

<r>*mtzii. •mum&.ziixa*). nmiwuzm 

Hm 2 0 $ ti . ex I- > P -y H 1 4 b (Clt ITIfil 

.^Sii-Cv-^. jl^«2 0{i. W«1«t«*»^^BSc§it 
T*5 *) . JtJSIBJiv t) > Ym 1 4 <7.)tX h > 1 4 a $r 
9MIX> U > -^«K 1 4±(;1.5«t^ii^n-? 'J >- : 2 

-f > i- 1 5 i-c•#t' ! •■(:^j , ) . T«iRy«. tx h > o ■■/ \< 

1 1 bfci tlfffEaW 2 1 Sfiffl L T'^ii 2 3 iX'PP 
VXH . mffi«2 3 t;«a$iif , 

[0026] iitg«fi2 0(.i. ^DSCt:^iiTL// s ff^X$iL 

•c ti o . * ^)«ii?L*« f&mmm i x 7 ■ > - > * j j: i^e 

HWRS:^ x -'^W. J:UflWftT4ift«ft./ X»L .b 5r->T t > 
I , £ fz . W&m 2 0 < ± . d — 9 ') V a -f > I- 1 5 b . 

2 3 b Srlg^tC^-S ftSI^IK: L X ,. 
[0027] fl3M2 OcOJJSWBtcftatJilfcn- ^ 'J 
>*3 -f > h 1 5(1. %|?%ffi6 1 WT7Xffit«»MtC 
tM^iit 0 . i <?:>□—? !J x 3 A >■ I- 1 5 (ijiigtii 

2 0*>|£lteLTijl«¥iH2 0'sOii«2:«H#-r4, "fS: 
i»*->. ji%|l2 OttiaHcltto-^ 'J i/ 9 < > h 1 5 
izX-.>X^.m^B6 1 3&><>7 , f7XW«fi[*«6piuSii&* 

[00283 jffi®te2 0^)T*»K(-«i! , Silfe«ffi1R2 
3(i. A8ttPJ*»ii?rO. tttc. '>x- aw (cflM Six 
^^WR«k Oftt^^at'JKBJt^ix-Cv^, «ffi«2 3 

(i. jtmmmm.2 2izms$nxti o , ««i«2 3 
mmizmw. 2 2 (ck& l -c *j '9 . TswKcd x ^ 

^7*SM2 43&«!«»5ircv^ f 
[ 0 0 2 9 } -I :t. H3 ( a ) (ifWift 2 3<7)fltiS^) 
-M^jntTfftlWCJPj. U . (13 ( b ) (4®»1K2 3 b . 
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sum 2 o . x 7 y rnm i a a i vummA > 
awssx-ttfinat** . as <a> ic^txitz. 

*«ffi&2 3tfH>*«tCtilW>lilP*2 SaASRItMi 
~ ') . Z ZMU 82 3 a r 4'dl4l«ffi« 2 3 
|6jtcR««(C«il^Sfti7>ita2 3 b/flBtfSix-a i 
li!3 < b ) IZ^tX'jlZ. *BfflR2 3^IMP 

a»2 3 .-tdi ai««2 onrmjmsmmziixv* 

cffM^it^ffti^ /xa 2 o &*mxmztiz>.*5 
') ~a .i 2 3i. r i c-c x > v ?m 2 

4 ^MfCtettnM, J: fcfc -»"C V » & « t>^:^. «S 

«23>. jei^H 2 o . x 7 7 -/jgsff 2 4 ft .tif as«s 

W 1 #UHfe L or// . 'J -fe J: ^AfiforafflSWi 2 
O^.i'li'L^dl^Ot^iL^O'-^y X<L 2 0 arjflitTX? 

:? -/«m 2 4 ?>±.mmizm& *hz> t . x? 5 -/aw 2 

1 kMMKtfK: x y >) -a .i t^mws?^//^. , & 

h . x?-7 7gm 2 1 fc.-k Wffl'Sfi 2 0 c?)(!i;^y xn 2 

-jftteM- HIE I X v x £ . Sttft 2 3 . j§$Wi 2 
OftlCn-? >.J >• a 4 > 1-1 5#*ftW.)$^lSi?:> 

[ 0 0 3 0 3 W>M 2 3 f.) KrafcPi* $ iit: x 7 7 T« 
W2-1I.1. €dti7?^.-tL ,; 'Xv'.J-^iKl|XL. Cil^ri: 
Won*-' h TMiiiiC 1 a $ -£ z> z t ifiX' $ Z> ttWj> h 
*iltv>&. it-. Z<?)*7 7 7*^W2 4<i. »7x-.'x 

vv{c H ft-.? im/^f .1-' xvv(H$tel~ x-'xw* x 
? v r-f Sto't^.- ->Tfc . »v T.-'xvvSifit-x ? 7 v 
^4; -;(.-. ^^»'H7'7> 
ttwMf*. x*:> ^fLStt^ttfl***/ - ^ 
fcfcitf. ^b^>fflK. .x-y;>g||. x 
*"4f>-CHIB. ;h'J £xn.T-fc*->i ( pva ) %y*m 

[0031] &&fc2 2li. tzt/j£ . -t7 = 7 x^) 

mmmir< : >m.zi\xti>) . zcmm2 2im$w 

Mk<nm&& ff 2 6lCj:ot 1 2 » 1 2 a 

mfrt>m*)mtmtzmm£gm*iixis*) . m 

s, c^/l-^. iftiiHK2 2tiiiiii 2a<?)mimzim 
max'hh, ttz. mm2 2ti.mi 2a t<?mz 

it . #i£»im 2 6 (It-tiE L"C. /*^^.{f. 34 'L XT 

[ 0 0 3 2 3 fg|*tt 22* 1 2 ^.>^|» 1 2 a (I 

•i*L"Cf5iiattt L . ^«K2 2 > ife« 1 2 a t *»tt 
2 5 T'i£}«H-&tM>: t^, 1 1 izX ») . > ') > m 
fB. 1 4 CiSEir 2r LTf X 1- > o •/ H4b^ 
WA 2 S tTRS S , ^ESCtt 2 1 *«9¥tt»tt 
2 5 ^(gTCtj cm h r> X 2 2 ^TUtZW I Tff . 
li t bt l iz x 7 7 rmPi 2 4 I TK-f & , w ?>-1tfif> 



wttaw 2 5 amftii (- j; -c . mm 2 2 «±# l . 

-ii.b > i tc.X7 77"SW 2 4 i>_LJN-* , 
[ 0 0 3 3 J fiJIfglA 3li. 7 7 > ^1^4 f >f*-1^>7 
JSlffi 4 b tcffl* S i t'C i •> * , C O WISI A 3t±. * 4 - 
/I «(C WBK $ hX ') . T«Bn(ClS^)5jflS-iin 3 a r (ib 
/l-C t >^> r Bf«Xft 3 li . *?gfl*lrl Tii ') . <ifi L 

^ . t»{ i . ift&iftl . .x 9 il 3 > ./ *i7 > |< tgft 
OTI^^W^a^U ^>t5JBS. X7 5>15)lig. x*-Jf> 
rffijh'-/ir4=.^-/i (PVA) ^.v^tHD&yj'^ 
MLg fa^f JhU-& I b y/T* i , Wf ^X-ft 3 

7 >• 4 ( ~i& t&r h jffi'i7 y>27frt, mss. $ i i 

^, 1 3^J:t f K^Sl 2WIB 

MiznftMiKm&&A>®%8sitf 2 m . %.m%m> 1 

-f -h X« > iziPM Sit. ii^^Pff 2 8 t 

';>iL^iS^:T7> 2 7 (17 ; 7 > >'g|5M4C7)±iSfH|4 c IZ 

mf&Lxti *) . riuci *) . fnmx&ummiZMc, i 

i il^aitt 2 8 . il^ 7' 7>2 7fcJ;6 f ?7> >'g|5W 4 

$• a- 1 x^%wzmm*iix v »^ , 

[ 0 0 3 4 ] mteXn 3(±. tzt UL H4 IZtfVX 

c. mmrns aiii|>i-ii: n l t gftftgtffla i -c 

v »l> , * ^ . ff^aff I 2 1 2at»7£ NWf) 
iBn(C*t L TWf^iBi 3 a Dtfti t isj«(-(ta* : } Ltl'i., 
t > ilf . tMWBW 1 2 c?) Z WX 7 4 r 1 6 ') 
W^2rlB-S-rs i .h 1 2 a ^VI^(fJ : +2r'>< 
*) aj-f d h , r (!) I iz . SJfSXft 3 

i: (-J; v . JifflgXAlS f.)«IT(S-Bi 3 a iBrJtWftLEIiyj K 

»xm 3 f)#g*i&it: fft^^ 4- -6 ,. c 

fc* . -7 x -^W$rfin!*Xfl3 ICi-f L T XfiTt l*Jtl»ft 
Sii-CWlSTIf^rff^KKC- H5 ( a ) tfMfciSfl^ia 5 
( b ) (cllifj-t^rBX *5!rti^r^Wi!H«S^>Bii«{i^- 
.€ >: , *5Ut^tU(« h flf®»S 1-C'(i. flflSX^ 
3 <?)»f JfiM 3 a W-a! r Sl^WC "7 x -v xW^).^jtii(- fV 
HJ $■£ . ?SI*ftW^fflKl« S * »*7 x ^wMmzm-iz 

[0035] ^fl?m»: 0 1 li . ±E L ^: a- * 'J •/ 3 4 
y b l 5t m^.-fy> 1 2fcwrafcBft&7nSE£8Ulii-fr 
SKfB'Ct!) -5. , ; o-^ i) >- 3 4 > M 5 bM^,7'-/> 1 
2 > cmizMEi mat* ZtlzX r>X . fiJfSXft 3 i: 
X.7 y Tgptf 2 4 >f )ra(Cli^^^l&it1-?>. , 

L^iSiTraai^rttfTl-ta, ftNxfi^dti. X4fcf.)^n: 
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Hiffl-f* .. -Wt L'C(i. ifc.^JB^DC 1 5 0 V . fit 
■kl \\-hWtii/ : 2 - 3 A . .' ill zmt 1 . 2 . 5 . 10. 

2 0. 50ns O t r^i t?W -.^nrii^'j: fffclfl L 
fz . .IJW) -t i *fS>WHU v;l X^c^EffilJ b t ft?> 
It. 1 m 9*HgB?»lUte#ffi(c4»3 <■«•**: 
frX'hb. 4xw>waftHf:S£ftii£ft 

t ; i J: ft K« . <- r 4 7 n. 4- > ■frffi I K%b 
r.i;z &-&m.tii<?y&&izX Z>x.x-7Wi&:b\ km 

w m '> u - mmjmta m± . & & out. 
i tz . aMfisma. i x to-hiSi&Mm&i > 

?■ ■■' > . HI."ilul!Sir:''=" mzh ft ?m<7r?- >"> *I-<5e 1 ft 

["•■ . ] .l/nV.Li'v • . 1 CM . TR 
: I. T -''.li.^.t *• Ji-ffi.LTJi 1 :). IW^SItO 2ii. 
Tli'ii'-L.'v • 1 •: :,ki i -'■'AliiC-u.iiir Z ~-9 -I'ltzMZ jxff 

3 ?cm; 'j •«•':• i-"-. W-Givo Hi. +$«Jtf>««i 
tttt.T, I '^'HUU • • * rfl,it*>0 . orat 

'>vvc. /inuriftiti >. /jfiifi^-Xft 3 >'©a;i£2 3 b?M3) 
^flUi-l" X ? 'I ; ^ v^rticjSltoiL-CiJ') . X- 
9 [l > y '.. ^ ^ttttitfiti Li v ( ; > 3 s * u > I- - 7 5 5 
(lit 'j-J-'I. 

[ (.) 0 3 7 ] X -/ ij-ffitttt* 7 1 { i . X 5> 'J -5r ±ft! 

c/Jiffi^lM 2 0 ;-)f!i;^ / X/l v () ;i . .7, -/ 'J - 

cLt'i. ±««l^»J*mi:fC. tzbAH. Mill* 
. fi'iKi'i; . a -v ^ ■ ) 'V a -f s x t L fcifc ft:') 
fxt>a^iT?CB5fl:T>i, ^ (T/l. 5-)-) . Kft-L- 

^•v 1 1 . mm* mb 4 *> 

Mz-h&l tziUn b fri>%mi(iX't>?>« ZM&fRMb 

1 -c. tzb tx. mm^hi^m&ifhMzwtm^M 
&itz*<mm*:mtz>zbi>K'Z s< 

am-tm&ini: utwiizii. ±WF7>fM*5 ie 

WL-CiHWIS^P 1 s*ffiJjL-Cflfl2l£3#Hft&5: 
iWWL . Z«H5 A '<5 2lzmxmWm*}5 2s$rtt} 
^7 I ■£ BWH XU- 3 ^ZWi/i-liJ^tSa^WWetrV > . -t* 
- V -> A ' < 5 3 C W L 'C MW«^5 3 s ^ ffi^J L f 
^ x _ ; s\Kom%$&WM L . Mil K 9 -( / < 5 4 K*f L 
tJflWf^ 54s SrHtt It. ^ x NWWX«tf|6|<?) 
*!SPI M5rff'), S ^ . n > |»n- v 5 5 li . 1EH?ft« 



L . API's ••/ F$2'si7>H&¥>lE Lfc J:L C X 5 \) - S L 

[ 0 0 4 0] &tz. n > h o- 5 5 3 li . ll^^iKi 6 1 
^aj.^^E. dJij'v'l- -/.^/Sli^. tiJ+j'\/l.-.xc7.)(i=F$: 

(isfsg-o 2sti.tv'&9r\,mmm"7b isfrjjizn 

Z>, -j > |- n- 7 5 5 li . I it »>1gj€lilE# 6 2 s *> J; 

vKmsamm* 3 s tcgi^v >t . 1 f)JM^ 

4-»IW^Sgi:'5r->tv^, HHsWtcti. «Sg«fll^6 2 

s •//* j'-> t f '*-> ix7t: tgBf igiiiLZi ; — ill b X '> iz . ?£.iiH&t'i 
f62s^?<- H.'s ••/ 7 (s-^J: L t ZHfrr-X*-? 
1 S^JWt^O . 'SiiSliiSd" 6 2 s i^(±^i«|it« 
ft"-6 3 s -C1#£$fU.lSlffi. 
Kt. wetuJ^tfiS-frliJ: :ieweSHl«^»f^ 

[004 1 ] n > 1- n- => 3 5 3>bn- 

':). ^>.ttf. t-^ <j >-^L^«S««^6 2 siiJ: 
tX«SUS«iifI« n- 0 3 s SrflTr L ^ ') t ft , 

[ o 042] ,•>:(::. iMi-tzmmsss. i tzxmmm 

Sr^x-' n w»Bj(c Siatx i^SIR *• fflra^ ft *3 ■ & * 

fcf . ^-ft ±eil* : i>bit $ i l X ^ ft o v »t 
Bfl^"ft„ ^i-'\f— 7)1 4 5{^^i— v\W-2:f- 

■v -v * >- 7T . ^ x - ' \ r- 7'Vi, 4 5*: IBfj L t I'irJE?) 

tHlteSt-^X-^W$rl£]l|!r$-tfft . iTt. r> x -/N^- 

r ii <i5± xmmzmi) it. 7-?> vba izk 
aiu-e. ipksxa 3 ; r fUMcmwux-m^ $ ti- ft , sns 

3 Sr0te*-e* h. 77 >>&4 izimzntzmi 

2 3 & J: X 9 ? 7tttt 24 t ®mm 
Siift, ttz. X.7:7 7'SRM2 4^»ELti,'ftffl±SlI 
tt2 1 . t X 1~ > o •/ V 14b. fX i->14 a . jffi^ 
*42 0 J o[3]Hfr(C[!netft, 

[0043] wf)ttfiAnV . X x 'J -««^S7 1 tiX 

€l»iSE L $rj|^2 0 nom^/XH 2 0 a (Cft^i- 
ft fc . * ? 5 ^ W 2 4 O^iBi/; > ^ 7. 7 !J - S L t> X t< 

Ms*-*. F^^;juxfft)t1ftt$-ttft, tgif^iR 
6 1 ar*e®J*-ttT, jfi^r 7 >• 2 7 arffi C t WlglS 3 
-hx^fiartmjnL . a- ? «J > 3 f>|-l5r 
i!tt.X7 ?7"SW2 4 (C7 ! f7Xc7:)C(i^Q]JjDl-ft,. 
[0044] $ »■>(: . > >)> mwt 1 4 (2S5ffixT2r(jt 
L t . HI fjfcW A 2 f x h > o •/ 1.' 1 4 b 

i Tfo $ ^ . x ? 7 v'sn » 2 4 ^tw* ^ x ^wi-t$ 

USA ft i >!i£jlrfft -CfJffl S -ttft . r f.vK»i!^> 
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[0 04 51 ZZX\ H6{±. WSfSElCfiv^We 

ia 3 or z w^rifi) ( - yr&£ -tt . x - ^ w^sffitcigfa 

*ittlVMitfitVWm?f> 9 . 07ti[3C>?)RCrV.> 
Jfc^E3"Cf> 0 . El S liH 7 <0Pi D i*] wE^dat'Jh & , a 
7K5H-J: :>£. *7 ?-/mtt24li* i-^Wl:it 

E L *• itl X . i fcti . jSiSSflHW-i -2 bfcJ: 0 H&£ 

•c - i^(±. ssasi*-*-* w t tzx mmt ix-,mt 

I , . y 7 (c ,-jH-J: ic . &ESIBM T 1 7* 7 7 7% 

t_. ft 8 ton* J: oK. £«RMTfcSngXR3tf>flnS 
Tui 3 a > ?mzii *?\ ■■> 7' o w¥lT<£ IX^l* 12 7 IZ 
nc? ±'~>lz. mm 4 li . 9f (gift 3 1 X 7 7 7'3! W 2 

l ($ia;te2 3> >?mzitr±.Lx^£>-b\ m$wnv 
man oii^ffic-^i < . ttz^-'X . 7.7 ?:/SH2 

-'ia>.'>&ttfcU &-.frL-C«U2lft3t:SSii&«S i o *i 

Bfis : r. w 3 i:»i?g«fc'/aa l^-i >.. 

[ 0 0 1 «.' ] - i' )tz#> . X'/7 T^tt 2 4 ^ffidlfl 
3l»Sai£€58i. H«©BiRE Ll»^)fflttSF; l Srf&b 
LTW«'I1H : 3i:«a-Li«flKii >. «S?iSEL+A^ 
^x-.' xWc;)./iffif tcffMS iLT-clH^'^^- & T £ 

rt] L T WE^Wift E L tf Sr im o 'C fiJJEXB, 3 Izfoi 
SSSWcSBiiSSE i 2£5H£"f£. *WRMT*M6ifi 

mm L^rn^mz x ->x a \ti . isbjiie 

[0047] I I-C. CfiftRE L+«KfitR 1 l±, Rtt 
iLt C7).x 7 y 7*Stf 24 b Paffi blX WSHfeU 3 t 

BiSfd 5r . y Ttf bfc il^'-v »TtfwJ: 0 t+fr 
< IXi) < •_ b T\ ffitSmS??fiE L^ffiffiR 1 
* I -Cffi&XP, 3 tCimiL i i l&tfflz 'b $ < 

*S< SJt, liHi 27j^§^{i. ^-/r^btiJ:^ 

Jz^tc, 3>ha-7 5 5t=J;'.T:sf®I-a3^Z!M* 

W7c5 SSrllS^S - tizi. 0 . €»i i 2 i-'M.izth 

|g-^6 2 s*'^#^l^:«B«S. t^^^, 2 
A 1 — 5e h^r^J: '< C . «Siee^ 6 2 s 5: 7 - V > < -v 
7ra-?fc IXZHto-V—tftt—? 1 Sf).1iJffll*ff :> - i"C 
"■7fl&CA6,- ifc. 5Iflg^SlWZfi^[5]^)fiS^1i? 

©ijj-nmo . i Atiiifc+jHiiBK . tmx-c . ±M 1 2 



a r »■> x - ' n W^ijfi (;*T L "C f£X'®M2 VX V» 
bfri,. W.mm^Mi:~'&zmmtiUi. SSBSKii 

[ 0 0 4 S ] llknX o tz . iJEWtJftwBBSfiaK 1 « . 

ifi/Lt is ') . x-.'xW^.-iL^^Kgf€IS^ 
SIS l « . x 7'J-SUI8i »"f{cWffiI« 3 c?)W Jiffl 

3 awws^BietWBfeaaEiiwa&JpfltJ: 

TSHJgflni^ff ■> z k i>X'$ & , ±ie»Jt^9fei6E 1 

{zk&mmikZ'ti o z > tfx-t h .. &m&ft*h& 

i >SJf!£U - h3&^/=>ii4^». fiJf.(SIft3^>^x-MW 

uw-r & J01E.13 f * fL^smwm^j^ . * a v i t±^s 

Z>Zt7/>X'$&., 

[0049] L;J.T. *3BBBffit:f541iniBKB 1 ?MM 

m^mmm^m^zmis^mz'-j^x . ^li^tsis 
■kzxizmm it:-®&£mizim-f & , 

[ 0 0 5 0 ] m9ii. *.9iffliVP5?*SIK«IBa*ffi» 
-^tfeBISt^?»«Ji7 , n-t7^^.XS0'C'fc») . 13 

.X&iS'i-fS, 4-f. 01 0(-^tJ:'){c. fefciJf. 
13^ I &v ^MMiiRJsft^jiiaffMSiit - tz t 

i: iti . > 'J n > BtdJS (SiO ; ) ft>4&&JHI5Refl 
^ 1 0 2 ^ . i: t if . REiBi: L"CTEO S (tetraet 
h>4orthosilicate) $rfflt>T*£SC VD (Chemical Vapo 
ur Deposit! on) j££ J; *)Btfif&, <fc>X\ Hi It-* 
J: it. ^x-/NWT*HWSl[«tlStiai:43>^^ 
1 0 S^i^'^x-^W^^WiSiM^t^; 

swt^asi 2 i i s prr>E ' n 7 - > -wise* J ffsis; $ i it e»s 

ffli«104S-. fckilf. 1^)7* -rtS 
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